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Electrically beatable insole 

[001] The invention relates to an electrically 

beatable insole according to tbe preamble of tbe main 
5 claim. 

[002] A beatable sboe sole is known from DE 39 04 

603 Al wbich is constructed from a plurality of lay- 
ers, one layer whicb serves for generating heat being 

10 formed from a conductive plastic material foil with 

strip conductors deposited thereon. In the central 
foot region of the sole, a cold conductor switch ele- 
ment is provided on the underside of the heating 
foil, said switch element registering the actual tem- 

15 perature present and switching on the heating at a 

predetermined temperature and, upon reaching a fur- 
ther predetermined temperature, switching it off 
again. In the region of the heel, a rechargeable 
battery with an inductive charging coil and rectifier 

20 is provided. 

[003] The object underlying the invention is to 

produce an electrically beatable insole which pro- 
vides flexible usage options and is simple to oper- 
25 ate. 

[004] The object is achieved according to the in- 

vention, by the characterising features of the main 
claim in conjunction with the features of the pream- 
30 ble. 

[005] As a result of the fact that the control 

circuit disposed in the sole has a remote control de- 
vice for switching on and off or controlling the 
3 5 beating process, the heating process can be used by 

the user in a flexible manner independently of the 
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temperature attained and can be switched off and on 
simply according to his wishes. By providing a pro- 
tective circuit for disconnecting the rechargeable 
battery from the remaining current circuit, too great 
5 a heat development is prevented from taking place in 

the case of a short circuit or the like, which can be 
dangerous for the user. 

[006] In particular, the heating electrode can be 

10 actuated by pulsating voltage. The frequency of 

these impulses is tuned such that in addition the 
blood circulation is stimulated. Since normal bat- 
teries lose power at low temperatures, this type of 
heating process has a second advantage: the batteries 
15 are under load for a short time. Subsequently, they 

are given a short regeneration phase in which they 
can recover. This increases the power capacity to a 
large degree at low temperatures and also extends the 
lifespan of these cells. 

20 

[007] Due to the measures indicated in the s\ib- 

claims, advantageous developments and improvements 
are possible. 

25 [008] Itis particularly advantageous that the 

rechargeable battery is a lithium accumulator since 
the accumulators are especially flat and withstand 
the loading by the heel pressure. Preferably, LI 
ions or LI polymer accumulators can be used since 

3 0 they deliver the necessary power in the case of a 

smaller, above all flat construction. 

[009] The choice of batteries used is of particu- 

lar importance: on the one hand, these must have a 
35 correspondingly high capacity in order to achieve ac- 

ceptable heating times and temperatures, on the other 



hand, they must be small and light in order not to 
restrict the comfort when moving. This demands a 
high energy density, such as cannot be achieved for 
example with conventional nickel accumulators. 

[010] Rechargeable lithium- ion cells have a suit- 

able high energy density. Because of the high energy 
density, such batteries represent a risk potential 
however. A short circuit would lead to an explosion 
of the cells. Furthermore the cells must also be 
protected from excess currents and total discharge, 
both events which lead to total destruction of the 
cells. Only the feature according to the invention 
of a protective circuit allows sensible use of such 
cells in a sole. 

[Oil] Lithium, which already has an extreme reac- 

tion chemically with normal atmospheric humidity, 
must also be protected against mechanical damage 
(stepping on a nail) . Mechanical protection is en- 
sured by a metal cage which surrounds the battery. 

[012] Alternatively, also lithium- ion polymers 

can be used as batteries. Because of their flexibil- 
ity, these are particularly suitable for use in a 
sole. Since dry batteries are of concern here, there 
is no danger of an explosion in the case of a short 
circuit or mechanical damage (stepping on a nail) . 
However, a protective circuit is also sensible here 
since even this type of battery must be protected 
from overloading or excess currents and total dis- 
charge in order to prevent total destruction of the 
battery. 

[013] Because of its properties, use of lithium- 

ion polymers would be preferred over the use of the 
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above -described wet cells. It is however disadvanta- 
geous that lithium-ion polymers are very expensive. 

[014] Preferably, the rechargeable battery or the 

rechargeable batteries is or are disposed in the heel 
region and/or in the foot arch region of the insole. 

[015] The region between the arch of the foot and 

the toes remains preferably unoccupied. This is par- 
ticularly advantageous for the rolling movement when 
walking/ running. In this respect, in particular the 
use of flexible lithium accumulators should be 
stressed: the wearing comfort of the insole is con- 
siderably improved by the flexibility. As a more in- 
expensive variant, also standard batteries can be 
used, around which a rigid housing is positively 
placed for protection, 

[016] Preferably, the heating electrode has Mini- 

melf resistors. 

[017] Minimelfs are electrical miniature resis- 

tors with a cylindrical construction, approx. 3 mm 
long and with a diameter of approx. 1 mm. These re- 
sistors are disposed in the sole along bending lines 
which are present . 

[018] The cylindrical construction and the spe- 

cial arrangement is crucial here. If prismatic SMD 
resistors were used here, these would immediately 
break through the rectangular support surface when 
subjected to bending of the board. 

[019] These resistors are connected via strip 

conductors. The strip conductors have a planar con- 
figuration in order to achieve good heat dispersion 
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from the heating electrode to the foot. Furthermore, 
the heating electrode is embedded in a body made of 
plastic material or disposed on said body. As a re- 
sult, the required stability is achieved. 

5 

[020] Preferably, the control circuit is a con- 

trol circuit for continuous regulation of the 
strength of the heating process. 

10 [021] With one adjustment switch, one is re- 

stricted to a small number of fixed adjustments of 
the strength of the heating process, the temperature 
can only be altered within rough steps. According to 
the invention, electronic components and software are 

15 however provided in the control circuit. As a re- 

sult, the size of the steps can be adjusted in a con- 
siderably finer manner relative to an adjustment 
switch. The resolution is adjustable such that a 
wearer of the sole can (almost) no longer detect the 

20 temperature difference between adjacent temperature 

steps. Hence the impression of continuous regulation 
is conveyed. 

[022] Preferably, the remote control device has 

25 an external operating part with an actuation element, 

e.g. a push-button or switch, via which an on or off 
signal is issued to a control part of the remote con- 
trol device incorporated in the sole by means of a 
transmitter, e.g. an IR transmitter or an ultrasonic 
30 transmitter, said signal in turn activating or deac- 

tivating the heating. 

[023] In an advantageous manner, the remote con- 

trol device can also have a contact-free switch, a 
3 5 switch element being disposed in the operating part 

and a second switch element in the control part . 
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[024] In an advantageous manner, the operating 

part (10) can have a receiver and the remote control 
device can be a bi-directional remote control- 

5 

[025] It must hence be taken into account with a 

remote control that the signal transmission is par- 
tially subject to interference. The object underly- 
ing this development is hence to ensure that the op- 
10 erating state of the respective sole corresponds to 

the settings of the operating part or to the display 
on the operating part. In other words: defects in 
the signal transmission are intended to have no ef- 
fect as far as possible. 

15 

[026] The control according to the invention 

achieves this object in the following manner: the re- 
mote control device and the operating part are both 
equipped with transmitting and receiving units. The 

20 remote control device of the respective sole can com- 

municate with the operating part. Via the operating 
part, the wearer of the sole sets the desired parame- 
ter, for example the heat output. This is conveyed 
from the operating part to the remote control device 

25 of the respective sole. 

[027] In order to ensure that the signals of the 

operating part have reached the sole, i.e. that for 
example the heat output chosen on the operating part 

30 is actually set also by the sole, an acl<:nowledgement 

of the transmitting signal is provided: the remote 
control device of the respective sole confirms having 
obtained the signal from the operating part. If the 
operating part receives the aclcnowledgement from both 

35 soles, then it is ensured that the selected heat out- 

put is present in both soles. 
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[028] Further parameters which can be correctly 

conveyed in this way, are accumulator voltage, tem- 
perature of the respective sole and the state of the 
5 heating electrode or the heating element, to mention 

a few examples . 

[029] The functional capability of the operating 

part can also be monitored with a bi-directional re- 

10 mote control: if the remote control fails for exam- 

ple, then the remote control device detects this by 
the fact that transmitted signals are no longer ac- 
Jcnowledged. A corresponding reaction can follow 
thereafter, such as for example lowering of the heat 

15 output. 

[030] Furthermore, identification of the respec- 

tive receiving and transmitting units is provided. 
It is hence ensured that in the case where a plural - 
20 ity of systems is located in a narrow space, no mu- 

tual interference of these systems occurs . 

[031] It is particularly advantageous that a plug 

contact is incorporated in the sole base body, to 
25 which a networlc device for recharging the accumula- 

tors can be connected. However a contact -free re- 
charging of the accumulators, e.g. by induction, can 
also be effected. 

30 [032] An embodiment of the invention is repre- 

sented in the drawing and is explained in more detail 
in the subsequent description. There are shown: 
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[03 3] Fig. 1 a view on the insole according to 

the invention, parts of the cover layer being cut 
out. 
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[034] Fig. 2 a schematic view on the operating 

part of the remote control, 

[035] Fig. 3 a side view on the rear part of 

an insole, 

and 

[036] Fig. 4 a schematic view on a heating 

electrode. 

[037] The insole illustrated in Fig. 1 and Fig. 3 

comprises a sole basic body 2 which corresponds for 
example to an orthopaedic sports insert and can com- 
prise a moulded body or a plurality of layers, and a 
cover layer 3 which is orientated towards the foot of 
the user. 

[038] Electronic components are embedded in the 

sole basic body 2, recesses for two lithium accumula- 
tors 4, 5 being provided in the heel region, which 
can be configured as LI -ion or LI -polymer accumulator 
cells. Furthermore a preferably encapsulated protec- 
tive and charging circuit 6 is inserted in the basic 
body 2, the protective circuit separating the accumu- 
lators from the remaining circuit in the case of a 
large heat development. The heating electrodes which 
are disposed in particular in the front foot region 
under the cover layer 3 over a large area and which 
comprise resistor faces cannot be seen in the Figure. 
The heating electrodes are connected to the accumula- 
tors 4, 5 via the protective circuit 6. The protec- 
tive circuit has temperature and current sensors and 
an intelligent logic which talces over control or dis- 
connection of the heating electrodes. In addition, 
the lithium accumulators are incorporated in a pro- 
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tective housing in order that the user does not suf- 
fer harm in the case of an explosion of the battery. 
In this case, the pressure wave is absorbed and the 
heat in the shoe is dispersed downwardly. 

5 

[039] In the illustrated embodiment, the charging 

circuit 6 is connected to a plug contact 7 which is 
likewise incorporated in the sole basic body 2 and 
uncovers its plug elements outwardly. A network de- 
10 vice for charging can be connected to this plug con- 

tact . 

[040] Furthermore, a remote control 8 in the form 

of a fitted printed circuit board is inserted in the 

15 basic body 2, said printed circuit board being con- 

nected to the protective and charging circuit 6 and 
to the heating electrodes, not shown, and which con- 
trols the connection and disconnection of the heating 
electrodes. The connection lines 9 are shown here 

20 above the cover layer 3. Of course, they are like- 

wise inserted underneath the cover layer in the sole 
basic body. The remote control normally has a trans- 
mitting and receiving mechanism which operates with 
infrared rays or ultrasound or other modulated radio 

25 signals. The frequency ranges can be in the long- 

wave, microwave, HF or UHF range. 

[041] Furthermore, electronic switch elements are 

provided which control the voltage supply between ac- 
30 cumulators 4, 5 and heating elements. In addition, 

temperature sensors can be provided which serve like- 
wise for controlling the heating elements. 

[042] The operating part 10 for the remote con- 

3 5 trol, which can be configured for example as a key- 

ring attachment or the like and is illustrated sche- 
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matically in Fig. 2, likewise has a transmitting and 
receiving device which provides signals to the remote 
control part 8 in the sole and receives them from the 
latter. Furthermore, a plurality of display elements 
5 11 is provided which can be configured as LEDs and 

which display the switching state and/or tempera- 
tures. Furthermore, the operating part 10 has a 
push-button or push- switch 12 which generates a 
switch-on or switch-off signal or selection signals 
10 for the temperature steps, which is transmitted via 

the transmitting and receiving mechanism to the re- 
mote control part 8 in the sole 1. 

[043] Furthermore, the control circuit is config- 

15 ured as a ^^continuous" control. The necessary elec- 

tronics and software are integrated in the control 
circuit. The wearer can adjust the temperature which 
is most pleasant for him via the operating part 10. 
The adjustment is actuated via the push-button 12. 

20 

[044] The control circuit is a control circuit 

for a pulsating heating process, i.e. heating im- 
pulses are emitted at a frequency coordinated to the 
blood circulation. Alternatively a constant heating 
25 process can also be provided. 

[045] The remote control of this system of sole- 

operating part has a bi-directional configuration. 
The respective received signals are aclcnowledged via 
30 a response signal. It is hence ensured that the re- 

ceiver has obtained the signal, that for example the 
temperature selected at the operating part 10 was ac- 
tually transmitted to the remote control device in 
the soles. 
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[046] Fig. 4 shows a schematic view of a heating 

electrode according to the invention. 

[047] A board 13 is shown. The board is embedded 

5 in the front region in the sole. It covers this 

front region over a large area. The board comprises 
epoxy resin and is flexible. As a result the flexi- 
bility of the sole is also maintained. Alterna- 
tively, other flexible plastic materials or plastic 
10 material resins can however also be used. 

[048] The board is almost entirely coated with 

copper. This copper layer is thereby separated gal- 
vanically into a first region 14 and into a second 
15 region 15. These two regions are contacted with two 

electrodes 16. Via cable 18 and a plug 19, the elec- 
trodes 16 are connected to the control circuit, not 
shown in this Figure. 

20 [049] The electrical connection between the first 

region 14 and the second region 15 is produced via 
three cylindrical Minimelf resistors 17 with a resis- 
tance of 27 ohm and connected in parallel. These re- 
sistors are soldered directly onto the copper layer. 

25 They are orientated in the longitudinal direction ac- 

cording to the bending lines of the sole. 

[050] The resistors are disposed on the board in 

such a manner that they cover respectively as large a 
30 region as possible of the board which does not over- 

lap with the region of another resistor. 
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[051] Alternatively, a different number of resis- 

tors can also be used. This is dependent inter alia 
upon the size of the surface which is to be heated. 
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[052] If a voltage is now applied to the elec- 

trodes 16, then the resistors 17 are heated. Since 
these resistors are soldered directly on the regions 
14 and 15 of the copper layer, these resistors emit 
5 their heat directly to the copper layer. Due to the 

arrangement of the resistors, large heat distribu- 
tions or temperature gradients on the copper layer 
are prevented. The copper layer distributes the heat 
rapidly and over a large area. 

10 

[053] In another embodiment, a contact-free 

switch can be used for switching on and switching 
off, which is configured for example as a magnetic 
switch, proximity switch or the like and in which a 

15 first switching element is provided instead of the 

push-button 12 in the operating part 10 and a second 
switching element is disposed in the so-called ''re- 
mote control" in the sole. In this case, a transmit- 
ter can liJcewise be provided in the sole and a re- 

20 ceiver in the operating part 10 in order to transmit 

information about the starting state and if necessary 
temperatures to the display elements 11. 
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[054] In yet another embodiment, these display 

elements can be omitted and the operating part 10 
comprises merely the first switching element. 



